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;i/.3~a.^-ir-->3>X (Journal of the Chemical Society. Chemical communic 

ations) , p. 1793-1794 (199 5^) 
I0^#ff Ifcit 2 1 liT'^X . T'M, IfeeiS, TA novel diiron complex as a func 

tional model for hemerythrinj . • • ^ ^' • ^-^-^ 

5 ;^ h U — (Journal of Inorganic Biochemistry) , ^82^, p. 153 — 162 
(2 0 0 0^) 

[0 0 15] 

[MM =^ fil^t" /c: 46 O^^] 
[0016] , =^ 

tiiSE# 2004-3117622 



#M 2004-044035 



3/ 




[0 0 181 
10 0 19] 

[0 0 2 01 

[0 0 2 1 1 

1] 

[0 0 2 21 
[^(1:2] 




N 




\ OH / 



(11) 



+ R2-Y 

(HI) 




N 




(IV) 




[0 0 2 31 

] o 

[0 0 2 41 

S/c, ^ (II) T-at>$a^'fk'&!^t±, ±|fi;^^-A 1 i'>6gffl$tL^ !j>coi: LT. BP*. 
[0 0 2 5] 



mWW2 004-3117622 



2004-0440 3 5 : 4/ 



UtS] 




(II) 
[0 0 2 61 

[0 0 2 7] 

T , O ^ if ^ H jSffi T- ^ # ^ T'^f ^ 5t ffl t?^) * o 
[0 0 2 8] 

[0 0 2 9] 
[0 0 3 01 

[0 0 3 11 

[0 0 3 21 _^ 
[0 0 3 31 

10 0 3 41 ^ 

ir^ ^tiij^x^^o 
[0 0 3 51 

yi^^mmtmm-r ^ o ^tLx^-:ff-h^^mi^^^^^^^tizx^o 

[0 0 3 61 

tb|iE# 2004-3117622 



mi 2004-044035 



5/ 



[0 0 3 71 
[<fc4.1 




[0 0 3 8 ] 
[0 0 3 91 
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Cl-C6T)\^^Uy&, T^Vft (-NH-) . j^-t^;!/^ (-0--) , -f-rt ( 

-S-) , (-c(=o)-) , (-c(=s)-) . j^7>T-;w*. 

75 m 't7UTm (-NHC(=0)NH-) , ^^^UTm (-NHC(=S)NH-) 
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^'^Umt LT- h nT*;!^--?" h 7 v*'; A i:5--7*n-t-4-^' nn-S—f > K'J 
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, :iiuzmmmtLX}£^^y^^-t^^^m<Dmm\:.^!^^im^^^t. 

m> 'J >miS«li^'S^ t'3|s;|t'($<b'^;i^ t 'J >'®'fb^:/f- K^rffii«T'§ -S^fi^^^'^ffi ^^-S. i: 

<Dmm'^mmmmt^j:i>o iit;> ott^^x^^^p,! (spr) w\^m<7)y'u- h tL 
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'fb-a-t) (VII) t'fb^ii; (IX) {iJt^fitiffim'fcM^r 
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7.^-2.2X-ii. MSo^^Tlc-fb-^!^ (VI) i: (VII) ^M^R^^^^-C. 

'fb'^ii^ (VIII) ^#*o ^dL^At-m-m-f^^i^^m (vn) s:Saltv>ot^> j:v>*« 
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Mx.{^2 0-8 Ot:T*l 2~1 0 O^PflH:iS?-^So 
[0 0 6 7] 

7tcffimv^-^iy> A^-C«Lfcm> v§«^«BE^*1-^c >i:v^-e. M'^^^'; 
7A^^Dv hiJ^^^-f-^O^&^q^^fetrJ: i9ffi^LT. i^-^SSo (VIII) =lr#-5. ^: fc:J»«T- 

# o 

[0 0 6 8] 

'fk'g-fel (VIII) ■^%h^m\i7.^-2^2X7^Lfzijmz.mhfi-f. m^^mt^m 

(VI) t^^uYyit%-mi)^hit^^ (VIII) =^^^LT^ J:v>„ 
[0 0 6 9] 

^^.1'. it'km (IX) ^RjS^-^^^i ttc i (9. -fk-^t; (II) ^%^^ti)^x^^o i 

^oSA^:ffiiiSm*tT^oT^?) iv^o :^vM4, (IX) ^'R^ <D^^y)},z-^^m'&M 

m»«rRi •^^^•f'S- tir i^T. -fb-^t/ (II) *-^^tT^> J:v^o 'B^Ux.Jf, ^i^iSttfi 

-2) T 5 / * ic^m LT J; v^o 
[0 0 7 0] 

^^'fb-a-t/ (X) tfflv^si t ^>-e§^o 

[0 0 7 1 ] 

[fk 9 ] 
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N**^CH3 N**^CH2Br 
[0 0 7 8] 

6-j(^)l':=.:::i^ym^^}^ 50g (331mmol) Offl^^'fb^^ (625ml) ?tf^i3N--7'n 3/^ 
i^m^^ K 59g (331mmol) =£rJn^7^Co Igtciii^-fb^ > 1.0g=Srttm, i^Tlctf^ 

SrMIt L'Srji^'b 4 0 ~ 5 0 X:-e 2 4 NFra^S^^irTtro 
[0 0 7 91 

m'Wkf^Lf^o # lb tt^^iS r^-n V 7-7 'f --e5lt Slit , 37gOg 

'H-NMR (CDCb. 300MHz) : a 3.96(3H, s. OCH3), 4.58(2H, s. CHaBr), 7.54(lH. d, P 
y). S.SOClH, dd. Py). 9.17(lH, d, Py)o 
(0 0 8 01 

1 - 2 N.N.N'- b (2-lf -f-;V)-1.3--:^T < y 7'n7N->'-2-:t-;V 
10 0 8 1 1 

l<b 1 1 1 

1)HC1 





H2N^,.Jv^NH2 r^uc"^ 2) NaB(CN)H3 



[0 0 8 2] 

1,3-vT 5 y 7'n/N°>-2-:*--;V 32. 6g (362mraol) <7>^^'y-;U (2400ml) ^fStCztJ^ 
^ 60ml=S:inx.^ ^lZ2-i£V 'J yT K 116. 3g (1.09mol). ^rfiTL/cf^, vT^ h 
'J t: Vx:iy)^^mi- > >; -i^A 50.16g (798mmol) =Sr^lJPL7to mta^T^k. MUX- 3 Ef^K 

[0 0 8 3 ] 

34gOg6^t/=S:#7to 

^H-NMR (CDCI3, 3OOMH2) : a 2. 59-2. 83 (4H. m. CH2). 3. 86-4. 01 (7H, m. NCH2Py. CH). 
7.15(3H. dd. Py). 7. 23-7. 32(3H. m. Py). 7.56-7.65(3H. m. Py). 8.53(3H. dd, Py) 

O 

[0 0 8 4] 

N.N.N'- h 'J (2-t:°'; v^;i/^ •5^;V')-N*-(5-^ b ^ ;u5K-;i'-2-tf 'J 
;v^^;i')-l.3-vT^ /7'o^N">-2-*-;u 
[0 0 8 5] 
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10 0 8 6] 

Wki^m 1 - 2 -etf/cN.N.N'- b y (2-^'; v;u>^;i/)-l,3-'>'T$ y y°^/^•>-2-:^--;^ 
18.2g (SOnimol) <73^^v'> T 5 F (150ml) V A 13. 8g (100m 

mol) ^MA.. Mit^J 1 - 1 t:1#fc6-7'n^^^JV-=i^>m^^J^ 11. 5g (SOmmol) O 
^J^v^f-;U:^>;uAT^ K (75ml) ^?^i£-T^TL. i^T^, 5 0 -CT- 1 B#F^RlS;?^ir/io 
[0 0 8 7] 

mi&i:^&Ltz^. 750mlO7Xlc:*S:ALTlN:^®?-epH8tcf|^t/io S^®?J^ 

^T'^'J^^^'JWAyAi^ovhi^^^^ - X-mm L> 21 . 5g<7> @ fi^jife =^ #/io 
^H-NMR (CDCh. 300MHz) : S 2. 58-2. 73(4H, m, GHz), 3. 83-3. 95(12H, m. OCH3. NCH2P 
y, CH). 7.10-7.14(3H. m. Py), 7.34(3H, d, Py). 7. 50-4. 60(4H, m. Py). 8.17(1H, dd 
, Py), 8.50(3H. d. Py). 9.09(1H, d, Py)o 
[0 0 8 8] 

1 -4 N,N.N'-h (2-ii V v;1'^^;1')-N'-[5-N"'-(2-T5 y J:.•f•;^)*;^>'s:■^• 
-^;^-2-tf'; v;u^^;v]-l.3-e^T 5 ■f'a/^y-2-t'-)V 
[0 0 8 9] 

[-fl: 1 3 ] 




[0 0 9 0] 

WiTkm 1-3 Tif/cN.N.N'- b ij (2-fcr'; vJl'y ^;W)-N'-(5-> h ^ v:^ ;u.i^*^;l/-2-t: 
';y;w^f^;i')-1.3-v^T^ 7°n/N">-2-^-;i^ 9.7g (18.9mmol) 0^iS'y-;v (100ml 
) MtCJ^f-^y-yr? > 22. 7g (378inmol) S:?®Tt. fSTt^. ^fif 3 H K;KJ£$-fr 

[0 0 9 1 ] 

'H-NMR (CDCh, 300MHz) : d 2. 54-2. 71 (4H, m. CH2). 2.94(2H. t, CHaN), 3.49(2H. d 
t. CH2N), 3.80-3. 99(9H. m, NCHaPy. CH), 7.12(3H, ddd. Py). 7.35(3H. d. Py), 7.45 
(IH, d, Py) , 7.58(3H. ddd. Py). 8.02(1H. dd. Py). 8.49(3H. ddd, Py), 8.89(1H, d 
. Py)o 

[0 0 9 2] 

U^m- 5 N,N,N'-b 'J (2-t:°'; v;uy ^;U)-N'-[5-N"-(7-- h n-2, 1. 3-^> V':^- 
^ -9- T y- JV-4- -Y T 5 y -5^ ;v) 3!; jUv' ^ }V-2- tf 'J f - ;U] -1 . 3- T 5 / 7" 

[0 0 9 3] 
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,CONHCH2CH2NH2 




NH HN— ^ V-NO2 



[0 0 9 4 ] 

- 4T?#/iN,N.N'- b U {2-k:';i^;i^p<^;i')-N'-[5-N"-(2-T5 ^ j:.^;!^) ;V 
^N'^'f ;V-2-trV v^;V;<^;V]-l,3-->'7'5 y :/n/'N->-2-:t-;l' 200mg (O.STmmol) <^T-fe 
(20ml) r^^^t^. .MM7X^-^ h U A 336mg (4.0inmol) . av^T4-^na-7- 
:=-hu-2,1.3-^yVt^-^'J7y~)i^ 73.8nig (0.37iiimol) Sr^ilDL, mS-e2H#F^SlS 

[0 0 9 51 

mUL. 71.2mgOS«?!^«r#7to 

^H-NMR (CDCI3, 300MHz) : S 2. 46-2. 69(4H, m, CH2), 3. 65-3. 95(13H, m, N 

CH2CH2N. NCHzPy, CH), 6.06(lH, d, Ar), 7. 08-7. 13(3H. m, Py). 7.32(3H. d, Py). 7. 

42 (IH, d, Py) , 7.56(3H. ddd, Py), 7.96(1H, dd, Py), 8.44-8.48(3H, m, Py). 8.19( 
IH, d. Ar), 8.83(1H, d. Py)o 
[0 0 9 6] 



[0 0 9 7] 
l-fb 1 5 ] 




^y^m HN— ^I^^NOa 




[0 0 9 8] 
[0 0 9 9] 

tfz. m.^^i^(D:^^^>x<o:ifmizx^xmmLi-zo bp*>> ±fB^ifefij i - 5 -c-^^ t 
tz^t^m^') ymmmm {p}i= 6 . se) ^zmmLrmm^oMm-i^tL. zi^^jpco 

ittSrMALD I - T O Pv;^^^^' b J; o -CfitE Lt^Co h }i^<Dmi^^^ 

(Ref lector) . MmJE : 20000V, JS^V y K^JE : 57.500%> V—^f-^^K : 2500, iflil 
^mm. : 128, : 5.05e-07i: L^io 

[0 10 0] 
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Mol. Wt: 929.49 
Exact Mass: 926.11 



10 1 0 11 

MALD I -TOF-v;;^>?.^^ IH 1 t LT^-f o EI 1 ff', 

-^)6^926.2 (exact mass: 926. 11) i: LtSlffl!! ^ tL. 910. 20 e- ^' (±, -^^"^'J 

[0 10 2] 

MfiJ2-l N.N,N'-h U (2-tfV v;l'^f-;V)-N'-[5-N"-(2-D-t-:^f-:xT5 K^^-^ 
;i/)*;i//^~^-i';i/-2-trv v;i/p< ^;i/]-l,3->^T 5 >^ 7"a/N'>-2-:t--'V 
10 1 0 31 

I-fk 1 7 1 




10 1 0 41 

D-tf:t^> 137nig (0.56nimol) O f-;!^*;!/ A T 5 K (10ml) ^flSll's 1.1' 
116mg (0.72inmol) =^Y^JnL. ^J^T' 1 2 F^^ RiS $ T^c o 
=^ 7X}^ L . ^itM 1 - 4 /cN. N. N" - f V (2- tT v ;v ^ ) -N' - [5-N' ' - (2- 7 
j:.^;i/)?&;uy^-.t^;i/-2-t:'; v^;i^>« •f-;v]-l, 3-v7 5 y■7°^./^°>-2-:r- 260mg (0 
.48nimol) O v?^ A 7 5 K (3ml) ^m?'MTt> J^^t&^r^LT^zaT' 2 

[01051 

WJhW:'T'ik. R)S?e[S-7K 50mltrtgAL. ^'nn^;l'A 50ml-C 2 liiJfttli LfCo :5'on4^ 

^H-NMR (CDCb, 300MHz) : 8 1. 27-1.47(2H. m. CH2), 1.50-1.75(4H. m, CH2). 2.13-2 
.26(2H. m. CXH2). •2.52-2.74(5H, m. NCH2. SCH2). 2. 79-2. 88(1H. m, SCH2). 3.01-3. 
12(1H, m, SCH), 3.43-3.65(4H. m. NCH2CH2N), 3. 80-4. 02(9H, m. NCHzPy, CHO) , 4.22- 
4.28(1H. m, NCH), 4.42-4.49(lH. m. NCH), 5.83(lH, bs. NHCO), 6.60(1H. bs, NHCO). 
7. 07-7. 18 (3H. m. Py), 7. 31-7. 38 (3H. m, Py). 7.44(1H. d. Py). 7.59(3H. ddd. Py). 
8.03(1H, dd. Py). 8.15(1H. bs. NHCO). 8. 42-8. 58 (3H. m, Py). 8.94(1H. d. Py)o 
[01061 

2-2 -^WA -& MS&^#?tfS 
[0 10 71 
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10 10 81 

±mmmi 2 - 1 x-^m Ltzit^m ^ v ymi^mm ( p h = e . s e ) ltm 

10 10 9] 

-TOF'^:^:^^i^ V)^ (-7 b U : 2^4^6•-^ 'J Kn^v7-fe b >) J; 

[0 110] 
['fb 1 9 1 




CAoHsoNioOsPSZng 

M ol. Wt: 992.69 
Exact Mass: 989.19 



[0111] 

MALDI-TOF-v'>?.;^^i^ El 3 t LT^-fo I213'=f> * >' k^' 

-rJ' {±989. 6 (exact mass: 989. 19) tLXmm-^flfZo 
10 1121 

^I^^NJ 1 10% Native-*"'; T ^ V ;VT 5 Ky;HI^*I!) 
[0 113] 

12 5mM bU^^-^SIi^aSiK (pH6. 8) 

4 . 5 % (w/ V ) Jj? U 7 U JWT 5 K (7 U 5 K : tf^ T V ^WT 5 K= 3 

0 : 1) 

3 7 5mM :^-^mmmm (pus. s) 

10% (w/v) 7^5^ U;V7 5 K (7^"J;V7 5 F : }£:^7^V }V7 S. K=3 o 

: 1) 

mbmpummm. (phs. 3) 

2 5 mM h V ;^ 
1 9 OmM ^^V ->>' 
19 5mM h (pH 6. 8) 
1 0 % (w/ v) i/V -h:t3-;i/ 

0. 1% (w/v) BPB (yuA^iy : Mfe^-^-*-) o 

[0 1141 

j^cjr, 1 : 'i'->jflL^t7;v:/5 2 : p-ii^>iy ymtm) , 3 : ^-fi^^y 

miE# 2004-3117622 



#SI 2004-044035 



^ - V : 15/ 



10 1 1 5] 

10 116] 
10 117] 

^it-MS-l N,N.N'-h';(2-trUv';l'>^;l')-N'-[5-N"-2-(6-D-tr:i-'5^>T5 
^ -9- 7!7 ;V' -> T ? Ka:.-?^ ) * -f ;v-2- tf V ;v p< ■9=- ;v] -1 , 3- v r $V 7' n /•? :^-2 

10 118] 

^1:2 0] 




[0 119] 

Wl^mi -4-e#7tN,N.N'-h V (2-trV v';i'^f-;V)-N'-[5-N"-(2-T 5 yif-;!/)*;!/ 
;W_2-tf •^;l/]-l,3-v7 5 y 7'n/N°>-2-:t-;i' llSmg (O.Blmmol) CQT-fe 
(lOmL) 5-(N-;^ ^' v > 5 i^^l^^ ^ v * ;v) ^>'^;w D-lf^ 

•f-yT< K 95mg (0.21nunol) O v K (2mL) v#?i^^TgT tfCo 

10 12 0] 

T'^tmL, 136mg(DS^<&iWfz (M76%) » 

»H-NMR (CDCI3. 500MHz) : S 1. 25-1. 32(2H, m, CH2), 1.38-1.47(4H, m. CH2). 1.56-1 
.67(5H. m, CH2), 1.68-1. 77 (IH, m, CH2). 2. 11-2. 22 (4H. m. COCH2), 2.58(2H. dd. J= 
8.0 and 13.3Hz, NCH) , 2.66(1H, dd, J=3.9 and 13. 3Hz. NCH), 2.68(lH. dd. J=3.9 an 
d 13.3Hz, NCH). 2.71(1H, dd. J=3. 0 and 13. 3Hz. SCH), 2.88(1H, dd. J=5.2 and 13.0 
Hz. SCH), 3.07-3. 21(3H, m, NCH, SCH). 3.45-3. 59(4H, m. NCH2), 3. 82-3. 9l(8H. m, N 
CHaPy), 3.94(1H, tt, J=3. 9 and 8.0Hz. OCH). 4. 28-4. 32(1H, m. NCH). 4. 46-4. 50 (IH. 
m. NCH). 5.62(1H, bs. NHCO). 6.40(1H, bs, NHCO). 6.62(1H. t, J=5.7Hz. NHCO). 7 
.10-7.14(3H, m. Py). 7.23(1H. t. J=6.0Hz. NHCO). 7. 32-7. 36(3H. m. Py). 7.43(1H. 
d. J=8.2Hz. Py), 7. 56-7. 61 (3H, m. Py), 8.06(1H. dd, J=2.3 and 8. 2Hz, Py), 8.17(1 

H, t. J=5.0Hz, NHCO), 8. 46-8. 50(3H, m, Py). 8.96(1H, d. J=2.3Hz. Py) 

i^C NMR (CDCI3, 125MHz) : S 25.0(CH2), 25.5(CH2), 26.2(CH2), 27.7(CH2). 27.8(CH 
2). 29.0(CH2), 35.6(CH2C0). 36.1(CH2C0), 39.0(CH2NH), 39.3(CH2NH), 40.7(CH2S), 4 

I. 0(CH2NH), 55.6(CH2S), 59.2(CH2N), 60.2(CHNH), 50.7(CH2Py), 60.8(CH2Py). 61.0(C 
H2Py), 61.8(CHNH). 67.4(CH0H). 122.l(Py). 122.8(Py). 123.2(Py). 128.5(Py). 135.6 
(Py). 136.5(Py), 148.0(Py), 149.0(Py), 159.3(Py). 159.4(Py). 162.6(Py). 163.9(NC 
ON). 166.3(C0NH), 173.4(C0NH), 174.9(C0NH)o 



taiE# 2004-3117622 
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^-v?: 16/ 



[0 12 11 

umm 3-2 tc-^s ffi^&^#M 



[0 12 21 
l'fb2 11 




y—NH HNv^(CH2)5-N — ^ 



■^NH C46H61N ,,09PSZn2 

r Mol. Wt: 1105.85 
} o Exact Mass; 1102.27 



[01231 



±timTtM3 - lX-^]&Lfzit^m (200nmol) iVymmW^ (pH=6.86)(lv#«?L'C 



ClO-^^^MALD I -TOFv:^;^.^^' Y )V h V i' :^ : 2',4',6'- h t Kti^ 

LD I 04 tLX^-To m4f^. > \£ - \,i 

1102.3 (exact mass: 1102. 27) i: LTiatiil^ tl-fCo 
[01251 

^^'E^J 2 

7> b V7°> Tfcri;>T7!fa-X (lf;i-^>|g^g|5faS : 60~120nmol/mL) tmMW.<om 

^-7KTm22^m) jt'C-MSt : 2000Xgt:- 1 5 li?r^jt'C>:S'St#t;^^ft, iiSW 

W^lMM\^fZo -^^v^T', S.OmM h V :^-T-fe7-- (pH=7.4, 0. 30mL) =Jr 7 ;V 
hlC©#L. 2000 X gT 1 5 ^rajt'C-M^^t" -S^-f-^* 5 [i]^T=& o 7^:0 



iOV-f bir. ^ig^yS - 1 -e-^^L/c'fb'&t/ (l20nmol/mL) 

(BOOnm/mL) L/t5.0mM h 'J 7. - T -t r - b (pH=7.4, 0. 30mL) *ii#L 

, S^P^^W'fbtT'cft^ ^:ttt2000Xg-t: 1 5^i'^raiI'i:^ML/::o ^AK. S.OmM h U J^^- 
T-b-f- bJ^M (pH=7.4, 0.30mL) -^y ^ )V^-^~y hlCg^L. 2000 X gT* 1 5 f> 
m^'L-m.i^'&t'^-r^m'^^ ^m^'rtii^tzo MI-^ 10nmol/inLI^miEI&=^-^»t/>:5.0mM b 
U^^-T-bx- b^®?i£ (pH=7.4, 0.30inL) ^ )V ^ -a.z:.y htcJH^^L. 2000Xg-C 

1 5 ^3'F^^t'C^?i^i«fe^■r*^^f^«r sniffer of^o 



. nhfltzy )V^-a.=.y Y tr^ LTi^'J y^'fb^T'f^ Kp60c (p60c-src pepti 

de 521-533, 14nmol/niL) i5 J: t>'V ✓'SS'ffc^T'f- KP-p60c (0-phosphoryl p60c-src pepti 
de 521-533, 12nmol/mL) L;^c5. OmM > V ^ - T-fef-- (pH=7.4, 0.30mL 

) *S#t. S^S-^W'fkLfcm^ 2000Xg-ei 5#F^^S'C-^i.3©t^ i<7)i^^=Sr-7 7:}^-> 
3 > 1 \^tz„ 



^tc. 5.0niM b y^-T-tT"- (pH=7.4, 0.50M NaNOs, 0.30mL) ^r^-f^V^ 
-jL^y btcSi^L. 2000Xgl?l 5#M'i:^?i3§-r*^f^'£r3lPl=fT^o/co -g-ttWO 
?ilt8[S:> •79^'i/3>2, 3, 4 2: L/io 



Mi-. l.OmM V >@?-7Xm'fk-:^ b U (pH=7.4. O.SOMNaNOa^ 0. 30inL) . =Sr 7 

^ -ZL^-;/ bt-ffl^L. 2000Xg-r'l 5 ^^Tt'C^llii^-r'S^f^* 2 Etr*: o fco -ett 



[01241 



[0 12 61 



[0 12 71 



[0 12 8] 



[0 12 91 



[0 13 0] 
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^--7": 17/ 



[0 13 1] 
[^11 





1 


2 


3 


4 


5 


6 


p60c (%) 


67 


24 


9 


0 


0 


0 


P-p60c (%) 


0 


d 


0 


0 


83 


17 



[0 13 2] 

HP LC^;^^# 
* V A 

ij 9 AS 



Capcell Pak C18 type UG80.4.6inm^ XlSOnim 

T -b h - b ;V/7|C= 14/86 (v/v) , 0. 1 % (v/v) b V 7 ;i/ :^ D 

ImL/min 

40"C 

UV 266nm 

P-p60c 5.3^, p60c 13.4^o 



10 13 3 1 
[0 13 41 

YcM.m 1 

;^ hV::^hTee/yT*'n-;=^ (v;*:i-^>M'^fM4« : 60~i20nmol/mL) hmmm.<r>m 
^?S0.3inL (vi/N'T;i' FU y f-ttm) 7S'l:^^■7 ^ - y S (^ftO. 5mL, 7 

;i/iS'-5j^Tm22;/m) tc5t:^L, 2000 X gT 1 5 #p^at'C^^^i^i^c:0-^t. mmm.^'mMx^ 

tzo ik^^X'. S.OmM b ';>^-T-b7^- h3l=i&?£ (pH=7.4. O.SOmL) >gr 7 -f -^^ y 

hics^L. 2oooxgT'i s^mM't-mMmw^t^^i^i bm^^^fzo 

[0 13 51 
[01361 

tftjtL^t^yi^va^-T-l 2tco#, ±faftS:^f?!l 2 t |Sl^(^^fi^-C'H P L C:9'^ff 4r^f 

[0 13 71 
[^21 





7 


8 


9 


10 


1 1 


12 


p60c (%) 


75 


20 


5 


0 


0 


0 


P-p60c (%) 


83 


17 


0 


0 


0 


0 



[0 13 81 
[0 13 91 

S!iatini4-i 2-T-t h^vj><-?-;v-4-- hntr';^;^> 

[0 14 01 



ttlliE#2 004-3117622 
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^-y: 18/ 



[<b 2 ,2 I 




o 



10 1 4 1] 

Sft;itS'^^200inL=^ 1 0 0 tljjn^A 2-^ 4 > n tf V v' > N-:t ^ v K 25. Og ( 
162inniniol) *i9>o < 0 ^Ll^Co ^M^=^^iC#fiL> 1 3 0 *Ct:' 2 0^R^5$-li7to R 

7X 50GmLi::iS:AL, ^^TK^i- b';>i7A-C-pH*9 icPI^L/io mm^^^}^ (500mL 
fc200mL) T-ffttam, ^^;S^7X (200mL) , 1k^-^&7K (200inL) -e^^Lf^o 

*H-NMR (CDCh, 300MHz) : 8 2.23(3H, s. COCH3), 3.36(2H, s, CHaPy). 7.97(1H, dd. 
Py), 8.07(1H. d. Py), 8.90(1H, d, Py)o 
[0 14 2] 

iiit^O 4-2 2-1; Kn dp -> ;>< h n tf V > 

10 1 4 3] 
\it2 3\ 




[0 14 41 

±.BaMM4 - 1 -t?-^^L/i2-T-b h^v'^f-;W4-- h a 7.68g (39.2iiiinol 

) jri 0%mm. 30mL=^Jnx., 5 orT-S OrS-SiS^-iir/^^o EJD?S:*?t*n L/cm7X 200raL 
tcSAL. ^^tIc*^ > 'J 'i' AT'p H=fr 9 t^MLfCo M■:^^''^X-J^m (l00inLX3) 

4.70gO@6«>!i>Sr#yJ:o 

'H-NMR (CDCI3. 300MHz) : d 3.36(1H, t. OH). 4.94(2H. d. CHaPy). 7.95(1H. ddt, 

Py), 8.09(1H, dt. Py). 8.86(1H. d. Py)o 
[0 14 51 

M'B'0 4 - 3 2-7'n-t^ ■?^;i/-4-- > n tru v^:x 
[0 14 61 
[-fk 2 4 1 




[0 14 71 

±fam3tf!l 4-2 T--^^ L fz2- li K n ->p« ^;v-4-- > n tT U > 1. OOg (6. 49inmol 

) O^j^j:.-^;!/ (40mL) OX:x~^^it^A. 0. 88g (3.24mmol) ^-iSTL/io 

TiTiii?-Tmot:T-2B#rBmjSL. ^<D'ik2 or-ce 4B#KR/SL7to ^IdtS'S-tRtK 250m 

m^ 7)c^s:i^®^jc.-^;i/-cifttti (100111LX2) y^fto feTlciit^-^- h 'J ,^7 A -c 

t±liiE#2 00 4 - 3117622 



#11 200 4- 044035 



^-'j: 19/ 



'H-NMR (CDCI3, 300MHz) : S 4.66(2H, s. CHzPy), 7.96(1H, dd. Py). 8.19(1H. dd. P 
y), 8.88(1H. dd, Py)o 
[0 14 81 

Mikm4- 4 N,N,N'- b U (2-tf'; f-;i/)-N'-(4-- h n-2-tf 'J >?;i/^ ^;^)-l,3 
[0 14 9] 

[-fliB 5] 




[0 15 0] 

mi&m 1 - 2 T'#/tN,N,N'- b V (2-tf'; ^;i')-1.3-'7T 5 ^ 7'D^N->'-2-:i--;V 
2.65g (7.28nimol) O^^v^ T 5 K (40niL) mmii^m:^^m.:^ ^ ^ 2.02g 

(14.6mmol) =^»Ls 5 5 $ -e^yU Lfco ±ISS£at^!l 4 - 3 T'-^^ L/c2-7'n ^ ;>< ^ 
;i._4_^ hntf'J v> 1.58g (7.28mmol) <7)^;|^v^ T 5 K (20mL) vif^*|WI 

M-C?®TL;to 5 5X:tm. bmmKJBU. itSPLfCo Rla5?S=^7j< 2OOml>=|3tr-^l)0 L, 

mm.mx'i>Hi 8 izmmLfzc ^m^^^ji^-c-mm (4oomLX3) l. ^mm^fkm±^7K 
(250111L) -cm^Lfzo mmm^mymm'^i^'^-^i^'y^-rr^m^mmi.fz. mm^^s^L 

X%hfifzmM&x^'y')i3V)Vi]yM^u-7 Yifyy ^ --CJftmL. 3.30g<^@S<j!i)=Sr# 

/wo 

'H-NMR (CDCI3. 300MHz) : S 2. 60-2. 78 (4H, m, NCH2). 3. 84-3. 96 (6H. m, CH2Py), 3. 
96-4.03(lH. m, OCH), 4.07{2H, s. CH2Py). 7. 09-7. 14(3H, m, Py). 7.34(3H, t.Py), 7 
.55-7.62(3H. m, Py), 7.80(1H, dd, Py), 8.22(1H. d. Py), 8.49-8. 52(3H, m. Py), 8. 
76 (IH, dd, Py)o 
[0 15 11 

Mitf!l4 - 5 N,N.N'- h U (2-tr'J v^;Up« f-;V)-N' -(4-T K-2-tf 'J V :^ f-;u)-l,3 

[0 15 21 
[<b 2 6 1 




[0 15 3] 

±iBMitCT4 - 4-C^^L^N.N.N'-h U (2-tr'; ■?^;W)-N'-(4-- hn-2-trV ^ 

;i/^-9";l^)-l,3->^T$ y :/o^N°>-2-:r-;l' l.Olg (2.00mmol) ^fgitT" h y 11 Kn -7 7 
^ (17iiiL) kzmUl^. T b V •> A 156mg (2.40nimol) O7X (3.3mL) mWL^^l^X 

mT'Lito KiiSWL^b 01Ct-C#fSL. raiaST' 1 7^WS:JoL/io }^4pm7XJl «r ^ n n 
*;i/A-eJftm (10inLX2) LTto ^'^t)«llB LT^# b tL7t«iin°n^ ■> u * yji-:^ 

7 A :^ D ^ b ^ 7 -f - L s B «J tl ^ 980ing# fco 

^H-NMR (CDCI3. 300MHz) : S 2. 58-2. 74(4H, m. NCH2), 3. 83-3. 92(8H, m. CH2Py), 3. 
92-4. 01 (IH. m, OCH). 6.74(1H. dd. Py). 7. 09-7. 14 (3H, m, Py). 7.20(1H, d, Py), 7. 
32-7. 36 (3H. m. Py). 7. 55-7. 60 (3H. m. Py). 8.39(1H, d. Py). 8. 49-8. 52 (3H. m. Py) 

miE#2 004-3117622 
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20/ 



o 

10 15 41 

[0 15 5] 
l<t2 7] 




[0 15 6] 

±|fiM^?fl4 - 5-C-&^L7tN.N,N'- h 'J (2-t?V 5^;v)-N' -(4-7 v K-2-lf U v 

•?-;i/)-l,3->?T 5 •7'n/'<>-2-:t — ;V 980mg (l.98inmol) OJ^^J'/— (20niL) 
m^mt&i 100mg=^Snx., 7X^ffi3 0 k P a-e2^^RE5L/Co »^.Sr?iiit:-|^§ . it 

'H-NMR (CDCb. 300MHz) : d 2.43-2.7l(4H, m, NCH2), 3.66-3.92(8H. m, CH2Py). 3.9 
2-4.01(lH, m, OCH), 6.35(1H, dd, Py), 5.63(1H, d. Py). 7. 08-7. 14 (3H. m. Py), 7.2 
7-7.39(3H. m. Py), 7. 54-7. 62(3H, m, Py), 8.10(1H, d, Py). 8. 49-8. 50(3H, m, Py)o 
[0 15 7] 

m^^J 4-7 N, N, N' - b 'H2- e U V ;W P< ^ ;l^) -N' - (4-D- t* :t ^ > 7 ^ K-2- \d U 'J )V 

[0 15 8] 
Ut2 81 




10 15 91 

Xi-y^^'f-y 62.4mg (0.26mmol) iJ' n n ^ > (5inL) kZ^mL-. 4-v»;>t •f-;l'7 ? 
tfUvV 5.2mg (0.04mmol) , V>) au^)VT 35.8^L (0.26mmol) ■^M.lm.'^Mk.fzo 
C: ^ _hiSmit^J 4-6 X-^jSi. L fzii. N. N* - b U (2- li° V 'J ;V ^ ^ ^V) -N' - (4- 7 ? ^ -2- 
kf y ^;i')-l,3-v7 ^ y 7'n/-f>-2-:a--;V/ lOOmg (0.21iJBnol) <D'J^ uu y 
(2mL) ^?iE*mrat?ViTf^. i-a^f-;W3-(3-i:^'>^;i'7 5y 7'ntf;V):^;V>^*v'M5 K:^ 

mi^49.omg (o.26mmoi) ^muxmuLfzo KBm^mmL. ^m,T smmKfB^'ittzo 

mmK&^^iZ^ D-if^^y e.Omg (0.02iDmol) , }\^-3-i3--y ^ ^ ^ yfu 

)A;UjKv'^'5 K:S^:^10.0mg (O.OSmmol) s v^'DD^^V (2inL) Sr^Eira L $ tC^M 
T6B#^Sti>L/Co RE>f8t=^i%iPL> Tfc (40idL) t'^SAfiis ^' n n ^ ;U A T-JflW (30mLX 

3) Lfzo mmmi. tk (30inLx2) . mm±^yi<. (somD xm'SrLfzo m:^mi^-^ 

fZo 

'H-NMR (CDCI3. 300MHz) : S 1. 37-1. 45(2H. m, CH2), 1. 53-1. 71 (4H, m, CH2), 2.19-2 
.25(2H. m, COCH2), 2.62-2.75(5H, m, NCH2, SCH2). 2. 87-2. 93(1H, dd, SCH2). 3.09-3 
.15(1H. m. SCH). 3.67-3.80(9H. m, OCH. NCH2Py). 4. 28-4.32(lH, m, NCH) , 4.48-4.52 
(IH. m. NCH), 5. 15-5. 40 (2H. m. NHCO) 5.89(1H, bs. NHCO) 6. 48-6. 50 (IH, m, Py). 6. 

2004-3117622 
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^-y: 21/ 



72-6. 76 (IH. m. Py), 7 . 13-7. 17(3H, m. Py), 7. 27-7. 29 (IH, m. Py). 7.37(2H. d, Py) 
. 7. 56-7. 66 (3H. m, Py), 8.00(1H, dd. Py), 8.49-8.50 (3H. m. Py)o 
[0 16 0] 

S^-fb-i-J^l^-^v^T, CHCA (a-'yT y-i-i^ Vu^'y'yy-t^ y i^Tiyy \^) 
i^:^t LT, MALDI-TOF-^xx^i^ Y }U^Wl^Lfzo ^Wt'^M 5 H^-fo El 
5 izXfH:^. -fn h (M*+l) <r>6^^^ :t > tr-iJ' i: L•C696.2;6«fii|lJ$;}^7^:o 

[0 16 11 

[0 16 21 
['fk2 9l 



HOaC 



MeOH 
H2SO4 



H3CO 




HgCO' 




HQ ii _ _ kiu . jfci 



[0 16 31 

6-T5/^^-9->^ lO.Og (76.2mmol) O^^'y-;!' (SOOmL) MrSfiStr, WMW. 5.51 

JSfS*?tiP^^> 2 8 %f- b >; 'i' b^v ^y-;l'-<§fKT-p H=Sr 6 . 2t;PIML/^o 
•Mi«*^*L^ 5^z6=t7X SOOmLtlJgALfCo ^m:^ h 'J ^7 A p H S: 1 0 . StCp^L. 
vj5^nn> ^>-eJftffi (35binLX3) Lfco ^ '> 'i' A T'^i^m. 

LfCo #e.:?^fw6-T5 y ^^•9->m> f-^l'^^^^r^l'^^v^^t^-i^^ (40niL) t3v#»L. 4N- 

7.1inL=^l)nxfCo Mza-t-3 Q6^mW^. ^i^*@*L. 
T- ;i' 5r SD X. T W m L ^iDl t T ME^^-T * i: J: o r , 3 . 3gO g 4r # o 

^H-NMR (DMS0-d6, 300MHz) : 8 1. 26-1.36(2H, m, CH2). 1.48-1. 61 (4H, m. CH2). 2.31 
(2H, t, CH2CO). 2.73(2H. t. CH2N). 3.59(3H, s, CH3). 8.1(3H. bs, NH3)o 
[0 16 4] 

Si^'E?fl5-2 5-*;V'5l^;>« h #->^>'f-;i'-D-tr:^--^>T5 K 
[0 16 5] 

[^1:3 0] 

o o 

JL_(CH2)s-NH2 . HQ „ __>-(CH3)5-NH-CO-(CH2)4 

H3CO M3UO 1 |_j 




[0 16 6] 

±ISmj£f?fl5- l-Cr^^Lfc6-7^y^^-i^>^>f-;V'J-XxJl^:^i?:^ l.OOg (5.50mm 
ol) ODMF (40mL) ^TiKiC, h 'J J^-^^Jl^T 5 > 1.20g (ll.Smmol) . it-^J :^ ^ )VT % J 
tfUv^V 137mg (l.lmmol) =S-J]Dx./>:o Mlw. \i-^is-^y 1.34g (5.50mmol) ^ 
3_(3_v-^^;l.T5 y/n tr;k)*;l/7K-:/^ = Y^W.^ 1.42g (7.42mmol) =£-*Dx.. 3 5~ 
4 5t:T-2 3P#KKf&tfCo KfB?S*7X SOOmLtCjgAL. iJ' n n jJs;UAT'}lllttl (iSOmLX 

vA^'^T^^^9 7'f--CJfSmL^ 1.04g<^gW**#/Co 

miiEi^ 2004-3117622 
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^-'J: 22/ 



^H-NMR (DMS0-d6. 300MHz) : S 1. 18-1. 65(12H. m. CH2). 2.04(2H. t. CH2CO). 2.28(2 
H. t, CH2CO). 2.57(1H, d. CH2S). 2.82(1H. dd, CH2S). 3.00{1H, dt, NHCO). 3.06-3. 
12 (IH, m. CH2S), 3.58(3H. s, OCH3). 4. 09-4. 15 (IH, m, CHN). 4. 28-4. 32 (IH, m. CHN) 
, 6.35(1H, bs. NHCO), 6.4l(lH. bs. NHCO). 7.72 (IH. t, NHCO)o 
10 16 7] 

[0 16 8] 
Ut3 1] 

o 

. . (CH2)5-NH— CO— (CH2)4 HO2C— {CHajs-NH-CO— (CH2)4 

HaCO J 1^ 1) NaOH 1 1^ 

-NH 2) HQ s^'^^I-fin 

H H 




[0 16 9] ' 
JilfiM^ 5 - 2 T'-^fi^LTtS-^JUs^K^ hdr>'^>-^;l/-D-tr:^-5^>'T^ K 800mg (2.1 
5mmol) ^"rVyl^Vuyy^ (25inL) t > ^ (25inL) IZ^IS L, 7K®^'^t;:^ b V 
A 2.33g (58.3mmol) OtR (12.5mL) mW-^MUX-MT Lfzo ^®Tll-Tm^ 4 0t:tC#?a 

b. 2miiKJBLfzo J'^spf^^ Kmm^mmL. tR (eomL) ^iu^tzo p 

H*2. 0^;p^L^lTttlb7t:SH^B^M^ 7X?5feL/Co *Sb^b 724nigC0 @ fitJii^ 

'H-NMR (DMS0-d6. 300MHz) : $ 1. 17-1. 67(12H, m, CH2), 2.04(2H, t, CH2CO), 2.19(2 
H, t. CH2CO), 2.57(1H. d. CH2S). 2.82(lH..dd. CH2S). 3.00(1H, dt, NHCO). 3.06-3. 
12(1H. m. CH2S). 4.13(1H, t. CHN), 4.30(1H, t, CHN). 6.36(1H. bs, NHCO). 6.43(lH 
, bs, NHCO). 7.74(1H, t. NHCO). 11.95(1H. bs. C02H)o 
[0 17 0] 

m^n5-4 N,N.N'-h U (2-tr'; v^;V';^^;l')-N'-[4-(6-D-tf;8--^>'T5 K^^-^f* 
;i^;K^->T5 K)-2-fc: V 'J)V^^}V^-i.3-'J7 ^ J -fu^'iy-2--^~-%^ 
[0171] 



[-ffcS 2] 



X OH J> " 




OH 





[0 17 2] 

_hl3M3t^5-3-e'^^Lfc5-*;i/:^'^v--<>'5^;V-D-tr:f-f->'T5 K 99.0mg (0.27mm 
oi) co^j^v^;'«•?•;^'^';^AT5 K^§iCi-^ h y j:.-9^;VT 5 >- 38.1/£L (0.27mmol) fc4-i^ 
>^;VT5 / tru 5.7mg (0.04inmol) «-^ljnt3to Mt'> ±IB$S5ti^ 4 - 6 "e-g-^ L 
ybN.N,N'-b 'J (2-f >; -:^;U>-3^;V)-N'-(4-7 5 y-2-t:V v^;V^ ^;v)-l,3-i^T 5 7 "/n 
yN->_2-:t-;V lOOmg (0.21mmol) v ^ T 5 K (ImL) ^f£=^fgTL/Co 

l-j:.f-;U-3-(3-y^'^;l'T5 y T'n tf;l'):^?;i/:is*v^M 5 Ki^®?i£ 51. 7mg (0.27mmol 
) *r^iJ|]L, 4 0'C-C2 4^^K/E$^i:/:o ^^S:^E■>^S'^. h 'Ja^^;VT$ 8.9^L (0 
.Oemmol) , 5-*;V5!K^'>^>-?-;l'-D-lf:j-f->'T5 K 22.8mg (0.05mmol) , l-j:f-;U-3- 

miE# 2004-31 17622 
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^-i^ : 23/ 



{3-i;^^)V7^yzful£)V)ii)V7^'J^ ^V^m.-^ 12.2ing (0.06mmol) 4 0 

[0 1 7 3 1 

K&m't^m^^. 7X (150mL) iZ^XL. Uiti-V') '^J^'SrmK.X^m-^-^fZo i^nn 
*;i/A-Cjltlffi (40inLX5) ^^tJi^TlC (150raLX2) . mn±^7}<. (150mL) -Cf^feif-L 
tz o IffiTKffim-^ V i7 A mm =^ ® * L s # P> ^^^>:Mp°p * H P L C ^MX^m 

mL. 37.5mg Ogfi<Jt)'Sr#^^o 

^H-NMR (CDCb, 300MHz) : S 1. 30-1. 80(12H, m. CH2). 2. 14-2. 25 (4H. m, COCH2). 2. 
60-2.76(5H. m. NCH2, CH2S), 2.87(1H. dd, CH2S). 3. 10-3. 25(3H, m, CH2NHCO, SCH). 
3.68-3.82(9H, m. NCH2Py. OCH). 4. 28-4. 33(1H. m, NCH), 4.45-4.52(lH. m, NCH). 5.2 
7(1H. bs. NHCO), 5.50(1H, bs. NHCO), 5.60(1H, bs. NHCO) 6.22(1H. bs. MICO). 6.52 
-6.57(1H, m. Py). 6.72-6. 75(1H, m. Py). 7.16(3H, t, Py). 7. 27-7. 30(1H, m, Py). 7 
.37(2H. d, Py). 7. 57-7. 66 (3H. m. Py). 7.99(1H. d. Py), 8.46-8. 52 (3H. m, Py)o 
[0 17 41 

^iM^L/^o ^^^me^zm-fo meKXfuf. ftivymaiif- (mud o^?-f:tvt: 

-i^ t L-C809. 5i}mm $ f^fzo 
[0 17 5] 

m^^i 6-1 2-7^0^^ ^;i'-3-ii Kndpi/tf ij i;y 
[0 17 6] 
['fb3 3] 




HCl 



2 5%M:it^mmmmm 12. Sg (39.6ffiiDol) t-S-t Kn^->-2-t: Ka^i/^^;Hi'; 
i^ymmM 5.0g (54.7mmol) ^mML. 1 1 0 -CT- 1 B#raR)S$-^/Co Ml". 2 5 
-fbTK^S^^M 4.90g (15. Immol) =^-ii§TL> 2 B# RfS $ -(i: 7t o KJBW.^ tR 5 

ffi (50inLX4) y iJ^ n □ ^ ^ >'Ji =S:iiiHI L-C#<b tt7t«^pl.«r -> V 9 A o 

-7 h --effiiiiL. 1.36gC7)@a<j!&«r#/::o 

iH-NMR (CDCh, 300MHz) : 8 5.3l(2H, s. CHaBr). 7.20-7.32(2H. m. Py). 8.18-8.2l( 
IH. m, Py). 8.55(1H, bs. 0H)o 
[0 1 7 8 1 

mmm 6-2 n. n, n* - b >; (2- if >; v^jv > ^ ;v) -n* - (3- 1 ,k n * v-2- e >; p< -5^ ;u) 

-1. 3- V 7 5 y D yN" >'-2-:t - ;V 
[0 17 91 
[-fbS 41 




[0 18 01 

mmm 1 - 2 -c^yiN.N.N-- b >; (2-t:''j f-;v.)-l.3-v^T 5 y :/^/^•y-2-^-;^ 
1. OOg (2. 75nimol ) t , JilBtSlittRl 6 - 1 T'-^fiSc L/t2-7'o^>^ ;V-3- H K n v- kf 9 

miE# 2004-3117622 
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^-v: 24/ 



v> 633mg (3.37mmol) i:'J J<^)i^yi^)UAT ^ K (ISmL) izmML. 760mg 
(5.50mmol) =^-^*nL7^Co 5 0 "CT' 2 PamtE-^-'^^cf^, ?t*PL7to ;Eti>?St?r7X lOOmLH 

SAL, iN±im-ep 8 «ciii^t/^o M^^^^^-ewtB (lOOmLxa) ^^tJi«:7K 

(lOOmL) . fm-k.&iK (lOOinL) "C^^L/Co b 'J ^ -C-^:^fe^^^> '^^^ 

tzm.^ffa §r H P L C L ^ 660mg O i o 

'H-NMR (CDCh, 300MHz) : S 2. 51-2. 69 (4H, m, NCH2), 3. 71-4. 08 (9H, ra. CHzPy. OCH) 
, 7.05-7.14(4H. m, Py). 7. 15-7. 19 (IH. t. Py), 7. 23-7. 28(3H. m. Py), 7.55(2H. dt. 
Py). 7.64(1H, dt, Py). 7.91(1H. dd. Py). 8.48-8. 55 (3H. m. Py)o 
[0 1 8 1 1 

6-3 N. N, N* - h V (2- b° i/' ;u ^ ^ }\y)-W - (3-D- \£ ^ 'f- - -t ^ v-2- 1° U v 
;u^^;v)-l.3-vT 5 y 7"n/-«>-2-:^--;i' 
10 1 8 21 
HbS 51 




10 18 31 

±iBm3t«?!l6 - 2-C'&^L7tN.N.N'-b 'J (2-e'J ^;i/)-N'-(3-t Kndr~>-2-ti . 

->^;V.>«f-;l^)-1.3-v?T5 >' 7'n/-?>'-2-:t-;l' lOOmg (0.21imnol) (D'^^-J }^ J^-^r^ 
AT5 K (5mL) TK^'fk^ b >; (;?ft'l4) 9.0mg (0.23iiimol) =Sr 3 "CT'vrsJn Lt^ 

o MS.l'Mt-C3 O^S:JS^^. N-T.^^ ->y^ 5~:^;V-D-lf:^-^^- h 79.8mg (0.23mmol) 
OlSl^v'^ K (ImL) ^?^=£r?^TL/wo fSTIt, ^©-CS. S^KSIJS^ 

Tie lOOmLtc^ALfCo n n .is;WAT'aai (300ii)LX 3 ) n n AJf =^rte7jc 

amf-h -^A-e^^L/Co t#ibtt/>:3iaS!iia^HPLC53-^L> 63.6mgO 

^H-NMR (CDCh. 300MHz) : S 1.43-1. 56(2H. m. CH2). 1. 60-1. 85(4H. m, CH2), 2.53( 
2H, t. COCH2), 2. 58-2. 68 (4H, m, NCH2). 2. 71-2. 77 (IH, m. SCH2) 2.91(1H. dd, SCH2) 
3.13-3.19(1H. m. SCH). 3. 76-3. 99(9H. m, OCH. NCH2Py). 4. 28-4. 36(1H. m. NCH). 4 
.47-4. 53 (IH, m, NCH), 5.16(1H. bs. NHCO) 5.93(1H. d. NHCO) 7. 08-7. 14(3H, m, Py) 
. 7.20(1H, dd. Py) . 7. 33-7. 42 (4H. m. Py). 7. 52-7. 62 (3H. m, Py). 8.42(1H. dd. Py 
). 8.51(3H, m. Py)o 
10 18 41 

m.m.m 6-4 ^ mm^mwL 

[0 18 51 
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Hk3 61 




C37H44N808PSZn2 
Mol Wt: 922.61 
Exact Mass: 919.13 



[0 18 6] 

±^&^mm 6-3 T-g-^ t /iN. N. N' - b V (2- tf 'J y ;W ^ ;u) -N" - (3-D- 

v_2-b°'; v?;l^.>< ^;i/)-1.3-i>"T 5V ■/n>'N'>'-2-:t-;^ (200nmol) COT-fe b — h V 
WL (66.7;£/L) tClOOmMSWrnM^fcM 40.1/.LS:ijnx.^ V >^^®f^ (pH=6. 8 6) 
560/.L=Sri)Px.7to ^ WMmiwOV^T. THAP (2* , 4' , 6'- h 'J t Kn dr~>T-fe b "7 ^ ^ 
>-) 'tv b >; iJ'X t LTMA L D I -TO F-^;^:^'^i5' b i J: oT. ±|S 

Mi&«g#co^^*?tlSL/Co MALD I - TOF-^x;^^^' h;vco|§^?r. El 7 i: LT/t; 
■to mT^^ iH-^-^ -ty ii9l9.1 (exact mass: 919. 13) t LTtlilll $ ^x/>:o 

[0 18 7) 

mmM7-l N,N,N'-h (2-t:°';>^;l'^^>'l')-N'-[5-N"-(2-^^>v;l'7 5 /jc^^u) 
* ;v / * ;v-2- tf' ; V ;v .?« ;v] -1 . 3- y T ^ y >^ o / N° > -2- :^ - ;i' 

[0 18 8] 
[^k3 7] 




[0189] 

±mm^m i - 4T?'g-^LfcN.N,N'-b U (2-11°'; -:^;i'y ^;v)-N'-[5-N"-(2-t$ y 

■?-;V) ;V-2-k:°'; -J)U^^}V']-1,3-'J7 ^ •7'o^N'>-2-:t-;V l.lg (2.1mmol 

) *Kj^T-t h 'J (9inL) tC^^L> > v JU n 9 K 840mg (3.1aimol) 

L/Co RlS^^rJnmt, 5 0'C-e3^llS:SLf>:o KJBW.^mmLn(biXfzm^ffu^z^V 

^H-NMR (CDCI3, 500MHz) : d 2.57(1H, dd, CH2). 2.60(1H. dd, CH2). 2.67(1H, dd. C 
H2). 2.69(1H. dd. CH2). 2.85(6H. s, NCH3), 3.17(2H, dd, NCH2CH2N), 3.50(2H. dd. 
NCH2CH2N). 3.88(8H. dd. NCHzPy), 3. 83-3. 92 (IH. m, OCH) , 6.3l(lH, m, S02NH) . 7.11 
(IH. d, Ar). 7.13(3H. ddd. Py). 7.35(3H, d, Py), 7.36(1H. d, Py), 7.42(1H. m. CO 
NH). 7.46(1H. dd. Ar). 7.49(1H. dd. Ar). 7.60(2H. dt. Py). 7.60(lH. dt. Py). 7.9 
0(1H. dd. Py). 8.23(1H. dd. Ar). 8.27(1H. d, Ar). 8.49(2H. ddd. Py). 8.50(1H. dd 
d. Py). 8.51(1H. dd. Ar), 8.80(1H, d, Py)o 

miE# 2004-3117622 



#M 2 0 0 4 -0 4 4 0 3 5 v : 26/ 

'^C-NMR (CDCh. l25MHz) : 39. 9(NCH2CH2N) , 42. 7(NCH2CH2N) . 45.3(NCH3). 59.0(CH2). 
59.1(CH2), 60.6(CH2Py). 60.7(CH2Py). 51.3(CH2Py), 67.1(CH0). 115.2(Ar). 118. 6(A 
r), 122.l(Py). 122.8(Py), 123.2(Ar), 123.2(Py). 128.1(Ar), 128.5(Ar). 129.5(Ar) 
. 129. 6 (Ar). 129. 9 (Py), 130. 6 (Ar). 134. 5 (Ar), 135. 4 (Py), 136. 5 (Py). 136. 6 (Py), 1 
47.6(Py). 148. 9 (Py). 149.0(Py). 152.0(Ar). 159.l(Py). 159.1(Py). 162. 8 (Py). 166. 
2(C0NH)o 

10 1 9 0] 

m.Mn 7-2 * M^^i$-mw. 

[0 19 1] 



H3C.^,CH3 




C42H47N908PSZn2 
Mol.Wt: 997.70 
Exact Mass: 996.16 



[0 19 2] 

±ieMf!i 7 - 1 T-g-js L fzn. N, N' - b (2- >; ;v ^ ^ )^) -n* - [s-n* - - (2- ^ > v ;w 

7 ^ y * ^V/t^'f ;l'-2-tf U ^;V']-1.3--:^~T ^ / 7'nyN-y-2-^-;V (200nm 

oi) ^^ymmmm (ph = 6. se) kzmmvx3m<D-mmtL. 2^^}u<Dm^M^ 

^UPx./io COMl^-^V^T. THAP'^-7bU:5';^i:-t^MALDI-T0F-7XX^ 
^ y )VliZX i9;53-Wi-^ii:tcJ;-oT. ±|Bai&il#<^^^Sr1i|IS Lfco MALD I -TO 
FT7«^^^ h;vco^*4.|il8 (C^-To |E18*> :ty\^-'^it996.2 (Exact mass 

: 996.16) tl^xmm-^fifzo 
[0 19 31 

Uitms-l N.N.N'- h y (2-t:°V v;V>^;i')-N'-[5-N"-(2-N-5--7;i/:tW-fc'f->'^ 
u-f Kj^f-;i/)?!;;i/^N**-f ;v-2-tr'; v^^i'^^^i^l-l.S-vT^ y 7'n/N'>-2-:i--;^ 
[0 19 41 

[-fbsgi 




[0 19 51 

±mmitm 1 - 4 -c-^bss l 7t n. n. n* - h (2- tr u v ;u ^ f - ;i') -n* - [s-n* ■ - (2- t 5 y ^ 

^;^)3^/;^/^*^-f ;v-2-if V -JJl^^^ -J^JUl-LS-vT ^ ^ 7'^/^•>-2-:t-;^ 950mg (1.76imno 
1) «-K^i^^^;VJh;VAr 5 K (ISOmL) ir^«?L. SSmL^tUx-i^o -71-^ 

tbSEJRF 2004-3117622 
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5-^ V^t'yT^- h 750ing (1.92nimol) T 5 K (150 

'H-NMR (DMS0-d6. 300MHz) : 8 2. 33-2. 43 (2H. m, CHa), 2. 50-2. 61 (2H. m, CH2), 3.38 
-3.57(4H,m, NCH2CH2N). 3. 67-3. 92(9H. m., NCHaPy. CHO). 6. 52-6. 67 (6H, m, Ar). 7.16 
-7.23(3H, m, Py), 7.17(lH, d, Ar). 7. 34-7. 41 (3H, m. Py). 7.52(1H. d. Py). 7.69(3 
H. dt. Py), 7. 68-7. 77 (IH. m. Ar). 8.14(1H. dd, Py). 8.24(1H. d. Ar) . 8.41-8.46(3 
h! m. Py), 8.78(1H, m, NHCO). 8.92(1H, d. Py)o 
10 19 6] 

Umm 3 10% Native-5i^ V T ^"J ^l-T 5 Ky^^m^'M 
[01971 

^ic. 1 • ^i^!SsLmr}\^y^y. 2 : \^ys^mr)i'T^>, a :^mmmm, 4 : /? 
-^^^ Y-y^-^, 5 : a-fj^^y (^}ym<m) . e : a-^^-tM^ mvym^t 

v>'(';>m«) , 10 ■.^■y'yy m')ymitm) ^ti^ix2 fi gi^y-^Ji^mm 
4 1 fifz y]v ^ . ±mm:ikm s - 1 -epm l /cn, n. n* - h v (2- e -j ;v ^ ^ ;i-) -n* - [s- 

N"-(2-N-5-7>'V* l^-b-f l/^ Kif-;V) * JV/N'^-f ;W2-e >J -^jH-I, 3 

mm (pH=7. 4) iz3 o^mmmLfz'i^. mwnt^hM^tnLfzo ^<dv)\^^ioismyv 

;^-ItMDHig«fS (pH=7. 4) lOOmL-Cl 0^M2IHt^Jf-b/im. 7;V:tnxf^- 
,^^^^^^j-'_FLA- 5 0 0 0 (^±^^7^;VA(mttSi) =Sr^ffiLTl)feM4 7 
3nm, ^ifcmffi7-f;V^-5 1 0 n m<7P^#T?^:)l6liift«rlt^ t/zo i^V-T, i^-r^y- 

Tin 9 l/ZW^-fo 
[0199] 

^ V ( 'J ^m'fkM) , ( 7 )/?-?& -feM :-( u >m^bs) . ( 9 ) ^ V > ( 'J ^m'fksi 

10 2 0 01 . ^ 

imi] 3p:|&§^(r#^gE^$|'($:OMALD I - T O F "7 7.^ h;V-e*-g.o 

[112] m^mjj^ji^'^. ^^m(oM^m^x^^\^^zi>(7)t (a) . JE^;^^£*<^s^ 
■&y5mx-^'&Ltz>b.(D (b) t-^;5.o ««o^'fe:^-ffi-c-{i^-c<^^-/-^ K^^^fe^tL 

[1113] ;$:|SB^i-#*3Ei&i§#OMALD I -TOF-^x;?.^^^ il#^laH<^ 

W:-XMX'^^o 

[|gl4l 2|s:5&§gil#^iE#&ft#:OMALD I -TOF-^;^:^'^^' h^Vi:, JHF^IEffl<^ 

[1151 :if^m'it^^K%^^mt^'^<^wk7kmmt^mx^^x. mmmtvxT^ 

miiE# 2004-3117622 
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[11171 ^is^^lB^ic-^&MI&ft^^oMALD I -tof-t;^:^^^' !'^^um(o 
[EI 9] m%m)3y)i^i. ^§tm(Dm^m<^xm'&Lfz'hob (a) . MKUM<DPk 
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